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REMARKS 

The specification is amended to indicate that the terai "average molecular weight" should 
have units of "g/mol", and to improve its form. 

Applicants respectfully submit that this amendment should not require further search and 
is simply being made to resolve an objection to the specification, so entry of the above 
amendment is respectfully requested. 

Claims 1-4, 6-8 and 10-13 are pending, claims 1-4, 6-8, and 10 are rejected, and claims 
11-13 are withdrawn. 

On page 2 of the Office Action, the specification is objected to as allegedly failing to 
provide proper antecedent basis for "g/mol." 

Applicants respectfully submit that the amendments to the specification obviate this 
objection, because the specification, as amended, does provide proper antecedent basis for the 
claims. 

Further, Applicants respectfully submit that this amendment does not introduce new 
matter because it is clear from the specification that "g/mol" is the appropriate unit (for instance 
ethylene glycol is disclosed at page 7, lines 28-29 in the specification as an example of the 
organic compoxmd having "a molecular weight of 62" and a plurality of hydroxyl groups, and it 
is well known that the molecular weight of the ethylene glycol is 62 g/mol). 

Reconsideration and withdrawal of the objection to the specification are respectfully 
requested. 

On page 3 of the Office Action, claims 1-8 and 10 are rejected under 35 U.S.C. § 112, 
first paragraph, as allegedly failing comply with the written description requirement. Namely, 
the Examiner asserts that claims 1 and 6 have been amended to indicate that the number average 
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molecular weight of the organic compound is not less than 62 "g/mol" nor more than 300 
"g/mol," for which the specification does not provide direct or indirect support. 

Applicants respectfully traverse for at least the following reasons. 

Initially, Applicants submit that based on the discussion above in cormection with the 
disclosure in the specification (for instance, the molecular weight of the ethylene glycol 
disclosed at page 7, lines 28-29 is clearly 62 "g/mol"), claims 1-6 are fairly supported by the 
disclosure in the specification. 

Further, Applicants note that in Japan (where the international application leading to the 
present application was filed), molecular weight can be written as a dimensionless number. In 
this regard. Applicants attach a portion of a textbook for industrial high school in Japan. This 
excerpt clearly shows molecular weight as dimensionless. 

For example, the molecular weight of water is "18." 

It is common knowledge in the chemical arts that the mass of one mol of water almost 
equals 18 g, such that a person skilled in the art would understand that a number of such a 
dimensionless molecular weight equals a number expressed by g/mol. Such a number would not 
be expressed by kg/mol. 

Applicants respectfully submit that this knowledge is worldwide common knowledge 
among chemists, and that it is at least common knowledge in Japan, where the international 
application for the present application was filed. 

Since the present U.S. patent application is based on the international application, such a 
dimensionless "molecular weight" described in Japanese shoixld be translated into molecular 
weight as expressed by "g/mol" in the U.S. 

Claim 5 is canceled, which renders this aspect of the rejection moot. 
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Claims 2-4, 7-8, and 10 depend from claims 1 or 6, either directly or indirectly. 

Therefore, Applicants respectfully submit that claims 1, 6, and claims dependent thereon 
do satisfy the requirements of 35 U.S. C. § 112. 

Reconsideration and withdrawal of the rejection under 35 U.S.C. § 112, first paragraph, 
are respectfully requested. 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account. 



Respectfully submitted, 




SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 



Bruce E. Kramer 
Registration No. 33,725 



WASHINGTON OFFICE 



23373 



Date: October 19, 2009 
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3. CHEMICAL FORMULAE AND QUANTITIES OF MATERIALS 
Atoms and molecules are extremely small. So it is very hard to weigh or react each of 
them. Generally, it is required to handle a set of numerous atoms or molecules as a 
unit for substantial measurement and reaction. Here, we learn how such a set of 
enormous atoms or molecules is expressed in quantity and what units are required. 



1 Atomic weight 



The mass of an atom is extremely small, for example, about 10-26 kg as shown in Table 
2-1. Namely, it is too small to be handled as a numeric value. So, let's assume that 
we use a rate of a mass of each atom (mass ratio) to a mass of a hydrogen atom that is 
the lightest of all elements (as a value of "1"). The relative masses (mass ratios) of 
some familiar elements are determined as shown in Table 2-1, 

Table 2-1 Masses and mass ratios of atoms 

Element name Mass of a single atom Mass ratio 

Hydrogen 

Carbon 

Oxygen 

Uranium 

Note: A hydrogen atom is the hghtest in all elements and a uranium atom is the 
heaviest in all elements found in nature. 

A value representing the mass of an atom (mass ratio) relative to the mass of a certain 
atom is called an atomic we^ht. Elements selected as reference atoms have changed 
with the times as shown in Figure 2-3, but nowadays a carbon atom ^^sC is used as a 
reference atom and its mass is internationally determined to be 12. Atomic weights 
approved at international conferences are called as international atomic weight. 
Atomic weights we usually use are international atomic weights. 

Each atomic weight has no unit since the atomic weight of an element is the ratio of 
mass of the element to mass of a reference element. 
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John Dalton (England) 

In 1803, he advocated a list of atomic weights of elements relative to the mass of 
hydrogen (= "1") 

JOns Jacob Berzelius (Sweden) 



In 1826, he advocated a list of atomic weights of elements relative to the mass of oxygen 
(= "100") 



Stus (Belgium) 

In 1860, he advocated a list of atomic weights of elements relative to the mass of oxygen 
(="16") 

In 1902, in response to addressing by the German Chemical Society, the International 
Commission announced an international atomic weight table (includii^ 76 elements) 
listing atomic weights of elements relative to the mass of oxygen (= "16"). In 1919, the 
International Union of Pure and Applied Chemistry (lUPAC) was established and kept 
on announcing international atomic weight tables. In 1961, the International 
Commission determined to use atomic we^hts of elements relative to the mass of 
carbon (= "12"). 

Figure 2-3 Transition of mass ratio reference elements 

T^ble 2-2 shows atomic we^hts of some familiar elements. (For more information, see 
the atomic weights table inside the back cover of this textbook.) 

Table 2-2 Samples of atomic weights 

Element name Element symbol Atomic weight Rounded atomic weight 

Hydrogen 

Carbon 

Nitrogen 

Oxygen 

Sodium 

Sulfur 

Chlorine 

Potassium 

Calcium ~ - - 

Note: The above atomic weights are respectively rounded to the first decimal place. 



The atomic weights are values as of 2005. 

One twelfth of the mass of carbon- 12 (i^eC) is defined as one atomic weight \mit and 
expressed by "lu." lu is 1.66053886 x 10-27 kg. 

The atomic weight of an element is obtained by multiplying masses of its isotopic atoms 
in atomic weight units by their abundances (*1). (See Table 2-3.) 

*1 See Page 24. 
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Table 2-3 Masses of isotopic atoms and atomic weights 

Element name Isotope symbol Mass of isotopic atom [u] Abundance of isotope 

(Ratio of isotopic atoms) [%] Atomic weight 

Hydrogen 

Carbon 

Chlorine 

Note: The mass of each isotopic atom is not an integer because of mass deficiency of 
atomic nuclei. (See Page 3-14.) 

(Cited references: "Chemical enchiridion (Foundation, version 5)" published by the 
Chemical Society of Japan and "Elements' isotopic composition table" edited by the 
Subcommittee on Atomic Weights of the Chemical Society of Japan) 

The atomic weights are values essential to chemical calculations and, in some cases, 
they can be rounded to appropriate numbers of decimal places for any purpose. In this 
textbook, atomic weights are rounded to the first decimal place unless otherwise 
specified. (See Table 2-2 and the periodic table of elements inside the back cover of this 
textbook.) 

Exercise 5 

Calculate atomic we^hts of some elements fi:om atomic weights and abundances of 
their isotopic atoms listed in Table 2-3. 



2 MOLECULAR WEIGHT AND FORMULAE WEIGHT 



1 Molecular weight 

A hydrogen molecule consists of two hydrogen atoms and is expressed by H2. The mass 
of the hydrogen molecule (H2) is two times as much as the atomic weight (1.0) of the 
hydrogen element (H), that is 2.0, by using the same reference as that of the atomic 
weight. This is called a molecular weight (molecular weight) of a hydrogen molecule 
(H2). 

Similarly, molecular weights of oxygen (O2) and water (H2O) can be obtained by 
calculation from atomic weights of hydrogen (H) and oxygen (O). 

Molecular weight of oxygen (O2): 16.0 x 2 = 32.0 
Molecular weight of water (H2O): 1.0x2+ 16.0 = 18.0 

Molecular weights are dimensionless as atomic weights are. 
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Hydrogen H (Atom): Atomic weight 1.0 
Oxygen O (Atom): Atomic wei^t 16.0 

Hydrogen H2 (Molecule): Molecular weight 1.0 x 2 = 2.0 
Oxygen H2 (Molectde): Molecular weight 16.0 x 2 = 32.0 
Water H2O (Molecule): Molecular weight 1.0 x 2 + 16.0 = 18.0 

Exercise 6 

Calculate molecular weights of the following molecules: 

Nitrogen N2 Chlorine CI2 Hydrogen chloride HCl Carbon monoxide CO 
Carbon dioxide CO2 Ammonia NHs Methane CH4 
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